Dedicated to Ivo Babugka on the occasion of his sixtieth birthday Summary. The solution of the Stokes problem is approximated by three stabilized mixed methods, one due to Hughes, Balestra, and Franca and the other two being variants of this procedure. In each case the bilinear form associated with the saddle-point problem of the standard mixed formulation is modified to become coercive over the finite element space. Error estimates are derived for each procedure.
Introduction
Consider the Stokes problem -I~A~I+Vp=j 7 , xe~2, (1.1 a) div (7/=0, xef2, (1.1 b) g/=~, xe+')f2, (1.1c) where f~ is a bounded domain in R k, k=2 or 3. A mixed formulation of ( 1.1) is given by the finding of {~, p} e/~o 1 (f2)x (L 2 (f2)/R) such that where a(q, f)-(div ~, p)= (~,, ~, fe/?o~ (Q),
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A standard mixed method for approximating the solution of (1.2) would depend on choosing a pair of spaces Vhc/t~(f2) and Whc L2(f2) such that the
c~ independent of h, holds. As can be seen in the very recent book of Girault and Raviart [2] , there are quite a few such spaces known for this problem; however, most of these combinations employ some basis functions that are not found in many of the engineering code packages that are most commonly used. For this reason it can be convenient to modify the form of (1.2) so that the associated bilinear form is coercive over Vhx Wh; then, almost any pair of spaces can be chosen for Vh x Wh, and the resulting method can be implemented easily and rapidly within the framework of many existing engineering codes. Hughes et al. [3] proposed to modify the saddlepoint problem as follows. Let Jhh denote the polygonalization of f2 into polygons T of diameter roughly equal to h. Let Wh~HI(f2), rather than L2(f2), and test Eq. (1.la) against Vw, where the subscript T indicates that the inner product is to be extended over the set T only; in (1.3) and below, we assume a scaling such that the viscosity p equals one. The constant ~ should be chosen so that the bilinear form
T is coercive over Vh x W h with respect to the norm
Vpllo. r]
(1.4) T This can be done as follows. Assume a shape regularity for .~ (i.e., assume that the ratio of the diameter of the circumscribed ball for Te~ to that of the inscribed ball is bounded, independently of Te,~ and h=max{diam T: Te,~}). Then, whenever ~ and Wh consist of C~ polynomial spaces
